Understanding what factors drive fluctuations in the abundance of endangered species is a difficult ecological problem but a major requirement to attain effective management and conservation success. The ecological traits of large mammals make this task even more complicated, calling for integrative approaches. We develop a framework combining individual-based modelling and statistical inference to assess alternative hypotheses on brown bear dynamics in the Cantabrian range (Iberian Peninsula). Models including the effect of environmental factors on mortality rates were able to reproduce three decades of variation in the number of females with cubs of the year (Fcoy), including the decline that put the population close to extinction in the mid-nineties, and the following increase in brown bear numbers. This external effect prevailed over density-dependent mechanisms (sexually selected infanticide and female reproductive suppression), with a major impact of climate driven changes in resource availability and a secondary role of changes in human pressure. Predicted changes in population structure revealed a nonlinear relationship between total abundance and the number of Fcoy, highlighting the risk of simple projections based on indirect abundance indices. This study demonstrates the advantages of integrative, mechanistic approaches and provides a widely applicable framework to improve our understanding of wildlife dynamics.
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Understanding what factors drive fluctuations in the abundance of endangered species is a difficult ecological problem but a major requirement to attain effective management and conservation success. The ecological traits of large mammals make this task even more complicated, calling for integrative approaches. We develop a framework combining individual-based modelling and statistical inference to assess alternative hypotheses on brown bear dynamics in the Cantabrian range (Iberian Peninsula). Models including the effect of environmental factors on mortality rates were able to reproduce three decades of variation in the number of females with cubs of the year (Fcoy), including the decline that put the population close to extinction in the mid-nineties, and the following increase in brown bear numbers. This external effect prevailed over density-dependent mechanisms (sexually selected infanticide and female reproductive suppression), with a major impact of climate driven changes in resource availability and a secondary role of changes in human pressure. Predicted changes in population structure revealed a nonlinear relationship between total abundance and the number of Fcoy, highlighting the risk of simple projections based on indirect abundance indices. This study demonstrates the advantages of integrative, mechanistic approaches and provides a widely applicable framework to improve our understanding of wildlife dynamics.
Introduction
Despite its former widespread distribution in Europe, the brown bear (Ursus arctos) has been almost extirpated from the southwestern portion of its historical range [1] . Remnant populations have been restricted to mountainous areas where human impact remains low, becoming extremely small and isolated [2, 3] . One of these marginal populations is located in the Cantabrian range (northwestern Iberian Peninsula), where the species attains the southwestern limit of its distribution in Europe. The scattered information available about the status of this population during the first half of the twentieth century highlighted several threats and pointed to a decrease in brown bear numbers [4, 5] . The decline of Cantabrian brown bears continued even after its protection in 1973, with estimates indicating no more than 100 individuals divided in two subpopulations (western and eastern [6, 7] ). Concern about an imminent extinction raised in the mid-1990s [8] , when a population nadir was attained. Thereafter, population size has increased in the western Cantabrian range [9, 10] , although the actual population growth rate and the degree and causes of this recovery remain a subject of debate [11, 12] .
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Assessing the causes underlying the recovery of populations of large mammals is a highly controversial issue, usually as a consequence of uncertainty about population regulation. Resolving this uncertainty requires quantitative approaches that allow the assessment of the relative importance of alternative regulatory mechanisms against available data [13] . In bears, external factors have been traditionally invoked to explain population regulation. For instance, directional changes in habitat quality associated with natural processes, human impact and management regulations can drive long-term fluctuations in abundance and spatial distribution [8, [14] [15] [16] [17] . In addition, there is evidence that survival and reproductive parameters are modulated by changes in resource availability associated with changing climatic conditions [18, 19] . On the other hand, complex behavioural syndromes like sexually selected infanticide (SSI) [20, 21] or reproductive suppression between females [22] , might result in intrinsic, density-dependent regulation. In small, confined populations, restricted range and limited habitat availability might enhance the effects of these processes by preventing susceptible individuals from avoiding high density patches and finding a suitable habitat [23, 24] .
Beyond such complex population regulation, many other aspects complicate modelling and monitoring efforts in large mammals [25] . As other endangered species, the brown bear has a long lifespan, a complex social structure and a characteristic secretive behaviour in humanized landscapes. In addition, the lack of appropriate socioeconomic support usually prevents careful, long-term monitoring [26] . Thus, even when data are available, potential changes in sampling design and effort might complicate the analysis of population time series [27] . An additional issue is that assessments of population size usually rely on indirect indices of population abundance that should be interpreted cautiously, like records of bear deaths [28] or of the number of family groups [29] . These indices are sensitive to changes in the relative abundance of target groups, making necessary the use of dynamic models explicitly considering changes in population structure. Finally, low population numbers increase the importance of environmental and demographic stochasticity, hindering the application of more traditional modelling approaches [8] .
Here, we develop a framework combining individualbased models (IBM) and statistical inference to understand the recent dynamics of the brown bear population in the western Cantabrian range. The choice of an IBM was strongly suggested by the complex life cycle of the brown bear, together with the peculiarities and low numbers of the Cantabrian population [8, 30] . The baseline formulation of the IBM included a basic representation of brown bear demography and social structure, together with age-dependent mortality and reproduction. This baseline IBM was extended to generate a set of 10 candidate models representing different hypotheses about the dynamics of the Cantabrian brown bear population. More specifically, we included (i) a densitydependent effect on the probability of reproduction (female reproductive suppression (Fs)), (ii) a density-dependent mechanism on cub mortality (In), and density-independent effects on survival caused by (iii) temporal variation of resource availability (En) and (iv) temporal changes in human pressure (Hp). Our approach consisted of three steps. First, we fitted the alternative models to a three-decade long series of the number of females with cubs of the year (hereafter, Fcoy). We used inverse modelling techniques that allowed us to incorporate the potential effect of changes in sampling effort. Second, we evaluated the relative importance of different mechanisms based on the ability of the alternative models to reproduce the observed population dynamics. Third, we further assessed the reliability of model fits by examining the predicted changes in basic demographic rates and in population size and structure, and by comparing predicted total population sizes with independent data.
Material and methods
The complex processes involved in the life cycle of the brown bear, and the peculiarities and low numbers of the Cantabrian population (electronic supplementary material, appendix A) require a flexible, individual-based modelling approach [8, 31] . Here, we developed a model to reconstruct and understand brown bear dynamics in the Cantabrian range. With respect to previous approaches [8, 31] , we propose a novel representation of basic demographic processes and we included additional mechanisms of population regulation. The basic modelling units are independent bears and family groups (i.e. a female with cubs). The behaviour of individuals depends on their age, sex and on whether they belong or not to a family group.
The model follows the fate of each individual throughout its entire life and proceeds in annual time steps with a time horizon of 40 years (1972-2012) . Each year, the model considers a sequence of events in the life of each individual, including reproduction, family breakup, mortality and ageing (electronic supplementary material, figures B1 and B2). Density dependence entered the model by modulating the rates of cub mortality and adult reproduction due to sexual infanticide and female suppression, respectively. Individual mortality rates are further modified by density-independent effects of annual variation in resource availability and changes in human pressure that affected all ages multiplicatively. In the following, we provide a succinct description of the main processes of the life cycle of the brown bear and how they are implemented in the model, which is schematized in electronic supplementary material, figure B2 . See electronic supplementary material, appendix C for a full description of model rules following the ODD protocol-Overview, Design concepts and Details [32] .
(a) Reproduction
We used the model on reproductive maturation and senescence developed by Schwartz et al. [33] to determine which reproductive females (i.e. those not accompanied by offspring) might reproduce in the next year. According to this model, the probability of a litter rises initially with maturation and peaks at age 8.7. Then, it remains relatively high until 25 years of age, followed by a drastic decline in productivity with no females reproducing after age 28 (equation (C1) in electronic supplementary material, appendix C).
Litter sizes ranged between one and three cubs (rarely four) and were assigned randomly with probabilities based on data from the study population (electronic supplementary material, table B3). The sex of each cub was assigned independently and with an equal sex ratio. Family groups stay together until cubs complete their first 1.5 years of life to resemble the period of maternal care (electronic supplementary material, figure B1 ). Then, the cubs become independent and the mother enters a new reproductive cycle. The model considers also the possibility of an earlier family breakup when either the mother or the entire litter dies. Orphan survival is fixed a priori to 0.5 yr 21 following Wiegand et al. [8] . The baseline, fixed representation of reproduction in the model was extended to include a negative, density-dependent effect on the probability of reproduction. This process of female reproductive suppression (Fs) entered the model as a multiplicative effect on the probability of reproduction by using a flexible, logistic functional form dependent on the number of reproductive females in the population (equation (C3)). This mechanism was suggested by spatial analyses indicating that, in northern Europe, neighbouring females have the ability to influence the likelihood of reproduction among each other [22] . This effect might be enhanced at high densities and by behavioural syndromes favouring spatial aggregation, like the repeated use of specific reproductive areas [34] and philopatric behaviour favouring that females remain close to their natal home range [35] .
(b) Mortality
There is ample evidence that mortality rates in brown bears are higher in early and late life with respect to survival during adulthood [36, 37] . However, the exact shape of the mortality curve during maturation and senescence remains unknown and varies geographically. Knowledge about mortality rates for different sex and age classes is especially scarce for the Cantabrian brown bear population [8] . Here, instead of assuming constant mortality rates during predefined age classes [8, 27] , we let the data inform us about the shape of the mortality curve. To this end, we used a flexible, age-dependent function combining two logistic components (equation (C2)). The first component allows the inclusion of an early life decrease in mortality that decays rapidly with age. The second component introduces an increase in mortality with advancing age and sets the maximum lifespan. For adult individuals in between, the combination of the two curves results in a plateau of lower mortality rates.
Survival rates in brown bears are regulated by external factors, especially those related to resource availability, human impact and habitat management [36, 37] . These factors affect body condition directly and might also promote unusual behaviour leading to an increased risk of mortality [34, 38, 39] . We considered two separate mechanisms to allow for inter-annual variation in mortality rates: the effect of environmental variation (En) on resource availability and the impact of human pressure (Hp) (see Ancillary data in electronic supplementary material, appendix A for further details). Brown bears rely primarily on vegetative matter in the Cantabrian range [40] [41] [42] , so we used annual potential evapotranspiration (PET) as a measure of potential changes in resource availability. In the case of human pressure, we used recorded changes in human density as a synthetic measure of the likelihood of interference between human activities and brown bear. We assumed that changes in human population also provide an indirect clue on natural habitat recovery associated with changes in land use and land abandonment [43] . Both processes entered the model as a multiplicative effect on mortality rates independent of individual age (equation (C4)).
Litters may suffer an additional source of density-dependent mortality that was not explicitly represented in the baseline model; the killing by adult males. During the mating season, males try to kill unrelated cubs to prompt the victimized female to enter a new reproductive cycle, a strategy known as sexually selected infanticide (SSI) [21] . Although SSI is seldom detected, up to nine SSI episodes have been documented in the Cantabrian population in recent years [44, 45] . In the model, the likelihood of a litter suffering an SSI episode was determined randomly based on a logistic function dependent on the number of adult males in the population (equation (C3)). For simplicity, we assumed that a successful SSI attack never harms the mother and always results in the loss of the entire litter and thus in a family breakup. Beyond the direct impact on infant mortality, SSI reduces litter interval and leads to inflated Fcoy numbers that can result in a potential overestimation of trends in population size.
(c) Model fitting and inference
We designed a set of model experiments to assess how different processes interact to generate the observed population dynamics. We considered 10 alternative models (table 1) that arose from the combination of the presence or absence of two density-dependent processes: sexually selected infanticide (In) and female suppression (Fs); and two density-independent processes: environment (En) and human pressure (Hp) on mortality. For the sake of compactness, we labelled different model structures by a binomial combining the symbols for the density-dependent (In and Fs) and density-independent processes (En and Hp). The absence of any of these components was indicated by Ab (e.g. AbAb had no extra cub mortality dependent on adult male density and female fecundity followed exactly the model of Schwartz et al. [19] ), while a plus symbol was used when a model included two processes of the same kind (e.g. AbEn þ Hp contains no density-dependent component, but both density-independent components En and Hp).
Models were fitted simultaneously to the two available time series of the number of Fcoy for the western, Cantabrian brown bear subpopulation (see Primary data in electronic supplementary material, appendix A). The number of Fcoy is derived from a spatial -temporal time series of observations of family Table 1 . Summary of the model selection procedure. Models with lowest BPIC and with DBPIC , 2 are highlighted in italics. Abbreviations: Dev is the posterior median deviance; np is the number of parameters of the model; BPIC is the Bayesian predictive information criterion; w i is the BPIC weight for model i. Ab: absence of density-dependent or density-independent processes, In: infanticide, Fs: female suppression, En: environment and Hp: human pressure. figure 1 ) covers the initial decline and posterior recovery of the population during the period 1982 -2010 (see [8] ; the series was extended for this study up to 2010). The second series (Fcoy 2 , orange dots in figure 1 ) covers the period 1989 -2012 [9, 47] ; it ignores early records to focus on the recent increase in Fcoy numbers and it is updated annually for management purposes. Although sampling is intensive and in general covers the entire range of the population, both Fcoy series lack a systematic record of sampling effort [11] . To overcome this limitation, we modelled inter-annual changes in detectability for each Fcoy series as a function of a sampling effort index defined as the ratio between the number of surveillance personnel and the area covered by natural parks and game reserves (see electronic supplementary material, appendices A and D). The models were fitted under a Bayesian framework that allowed us to compare competing model structures, to account for changes in sampling effort, and to incorporate uncertainty between the two protocols employed to derive the Fcoy index (see electronic supplementary material, appendix D for details). Bayesian inference relies on setting an appropriate likelihood function and on defining prior distributions for unknown parameters [48] . We assumed a Poisson likelihood function to assess one step ahead model predictions against the number of Fcoy detected each year, including a correction for changes in detectability for each year and survey series. To do that, we fit the model in two stages, with a last step including the estimation of the underlying, unknown population state (appendix D). Prior distributions (table B2 and appendix D) were in most cases weakly informative continuous uniform distributions constrained to be ecologically meaningful. In the case of the parameters of the detectability equation, we relied on informative priors to constrain the maximum magnitude of sampling errors in Fcoy estimates. We calculated the Bayesian predictive information criterion (BPIC) to rank alternative models in terms of complexity and performance [49] . We also examined model-based predictions of changes in population structure and size based on historical data to check the consistency of different models.
Results (a) Model selection
In general, one-step ahead predictions based on all the models tested captured the increase in the abundance of Fcoy (figure 1). However, alternative assumptions about population regulation resulted in different model fits and in slight, but important, differences in predictions about population dynamics. Models ignoring external forcing on mortality rates resulted in simple dynamics with a lower resemblance of observed patterns (table 1 and figure 1 ). As expected, the baseline model AbAb, which presumes a constant rate increase, barely captured short-term fluctuations in Fcoy. Density-dependent processes also lead to unreliable results when included as a primary mechanism, although they reproduced with less uncertainty the initial decline and later recovery of the population, but without attaining the highest levels observed in the series (e.g. models InAb and FsAb in figure 1 ). However, careful examination of model-based predictions indicated a strong overestimation of total population sizes (electronic supplementary material, figure B3 ).
The inclusion of external environmental forcing on mortality rates resulted in models with the best predictive performance (models AbEn and AbEn þ Hp, table 1). Indeed, models including changes in climatic conditions accounted for a total combined weight of 0.77. Inclusion of human pressure led to only a minor increase in the model fit (table 1), which suggests that the main mechanism governing fluctuations in Fcoy is the environmental forcing on mortality rates. This interpretation is supported by the finding that models considering only changes in human population pressure (AbHp) resulted in an overestimation of independent estimates of total population size (electronic supplementary material, figure B3 ). The best ranked models-AbEn and AbEn þ Hp-reproduced both the general trend and short-term fluctuations around it, although the lowest abundances recorded when the population attained a nadir in the mid-nineties were predicted only as an extreme ( figure 1) . At the same time, they resulted in a relative good match with independent historical abundance estimates (figure 2). The inclusion of additional density-dependent processes leads to models with a similar goodness of fit that was unable to compensate for increased model complexity (table 1) , suggesting again a predominant effect of external forcing on mortality rates. It is interesting to note that models including SSI as an accessory process (e.g. InEn) produced an increasing trend in SSI events, which is coherent with reports from the Cantabrian population (electronic supplementary material, figure B4 ) [44, 45] . However, there was great uncertainty in the estimates of the male abundance threshold for the emergence of SSI behaviour (mi ¼ 92 [50, 130] , pooled estimates for complex models, electronic supplementary material, table B4). Models favoured by BPIC and consistent with available estimates of total population size-AbEn and AbEn þ Hp-were retained for further inference.
(b) Model-based inference on Ursus demography
The parameters of the curve describing the age dependence of the proportional death rate, q x , resulted in a similar shape for the best two models, AbEn and AbEn þ Hp (electronic supplementary material, figure B5 and The proportional mortality rates q x were modulated by external environmental forcing in models AbEn and AbEn þ Hp. Anomalies in climatic conditions and in human pressure entered the models as a multiplicative effect on q x . The sign and magnitude of these effects (h) emerged during model fitting and matched a priori expectations. In this way, increases in PET resulted in a decrease in mortality, whereas increases in Hp lead to the opposite response (electronic supplementary material, [19, 50] . To illustrate the impact of changes in the environment, we divided the series in two halves and derived theoretical estimates of key demographic traits during each consecutive period (1982 -1996 and 1997-2012) . As expected, estimates of the intrinsic rate of increase were slightly negative during the first period (r ¼ 20.027 [20.100, 0.023]), and similar to those reported by Wiegand et al. [8] . The model predicted a clear increase in the per capita growth rate during the second, more favourable period that was paralleled by changes in mean generation time and life expectancy ( figure 3 ).
(c) Sampling effort and the series of Fcoy observations
Biases associated with changes in sampling effort were in general of small magnitude (less than 5%), in part due to the restrictive prior distributions employed (electronic supplementary material, table B2 and appendix D). The sampling effort index presented a positive trend in time that reflected an increase in resources devoted to population monitoring. In the case of model AbEn, the Fcoy 1 series showed almost no response to changes in effort (i.e. bias below 2%; electronic supplementary material, table B4), while series Fcoy 2 turned from underestimation to overestimation of Fcoy numbers at the end of the study period. According to model AbEn þ Hp, actual Fcoy densities were overestimated during the entire study period, especially in the case of series Fcoy 1 during the first years (11% [211, 28] , electronic supplementary material, table B4). This result is a consequence of the trade-off in model fitting between matching low abundances at the beginning of the series and attaining the high growth rates needed to reproduce the subsequent steep increase in population numbers. Nevertheless, changes in sampling effort cannot explain the inability of all the models to reproduce minimum Fcoy estimates during the mid-nineties. figure B6) . Importantly, the models also revealed a decrease in the variance of this ratio coupled to the change in the trend in abundance (electronic supplementary material, figure B6 ). This suggests that Fcoy values are less representative and reliable during periods of population decline. Indeed, according to our results, the simple projection of Fcoy to total population numbers assuming a stationary age structure might lead to estimates doubling actual abundances (electronic supplementary material, figure B7 ). The models predicted a female-biased sex ratio of 0. figure B6 ). Age structure remained relatively stable and corresponded to an expanding population, although it reflected failures in population renewal during the first years. There was also a slight increase in mean population age during the study period associated to increased life expectancy (figure 3). Abundance estimates for the entire population mirrored the decline and posterior increase in Fcoy numbers but, as explained above, the ratio between both quantities varied during the study period. 
Discussion
The brown bear has increased in the Cantabrian range during the last two decades after recovering from a decreasing trend that put the population close to extinction. We presented here a series of competing models that represent alternative hypothesis about the mechanisms governing the dynamics of this population. The best models were able to reproduce observed changes in Fcoy during the last three decades, and to reconstruct successfully historical trends in population abundance. We found a predominant role of external forcing over density-dependent mechanisms of population regulation (In and Fs), with a prevailing impact of changes in resource availability over human interference.
(a) Reliability of indirect indices of population size
A major advantage of our approach is the ability to estimate temporal changes in population structure. With this information, it is possible to assess the adequacy of using the observed number of Fcoy as an index of changes in total population size, which has been the standard approach to monitor trends in brown bear populations during the last decades [29] . The approach relies in scaling observed Fcoy by estimates of litter interval, sex ratio and the proportion of adult females in the population, which are considered constant. The method also assumes unbiased sampling. The last requirement seems reasonable for the Cantabrian population because, according to our analyses, changes in sampling effort had only a relatively minor impact on Fcoy estimates. However, we found that changes in population structure and in the rates of mortality of cubs and their mothers interact with age-dependent reproductive maturation and senescence to alter the proportion of reproductive females in the population [27, 33] . As a result, Fcoy did not resemble trends for the entire population, especially during periods of population decline. One reason for this is that increased cub mortality led to shortened litter intervals that, combined with a female-biased sex ratio, led to a higher proportion of Fcoy during these years. Unfortunately, this might lead to an overestimation of total population size that, according to our model, can result in estimates doubling actual brown bear numbers when using only Fcoy numbers to estimate total population size. Thus, trends in the number of Fcoy must be interpreted with caution and complemented with other population data, preferably, using mechanistic models that predict full details about the dynamics of different components of the population to integrate different sources of information [27, 29, 51] .
(b) Density-dependent versus density-independent mechanisms of population regulation
Another clear outcome of our analyses is the relative unimportance of density-dependent mechanisms in the regulation of the Cantabrian brown bear population. This is not surprising considering the relatively low densities during most of the study period [52, 53] . Threshold abundance estimates for the emergence of infanticide (SSI) and female suppression (Fs) are close to adult numbers reached only during the last years. Thus, despite the secondary role of these processes in recent dynamics, our models anticipate that their importance may be enhanced if population size continues to increase. However, we cannot exclude the possibility that our relatively simple implementation of SSI and Fs resulted in an underestimation of the importance of these processes. For instance, SSI has been associated with the disruption of social structure after the killing of adult males [20, 54] , an aspect largely ignored by our models. Our analyses and results suggest that these processes deserve further investigation and we recommend caution when attempting to predict the future of the population by the simple projection of past trends. Indeed, even if sparse, there is evidence of negative intraspecific interactions in the Cantabrian population during the study period [44, 45] . A major result of our analysis is the clear signature of the environment (En) on brown bear dynamics in the Cantabrian range. In models with the highest resemblance of brown bear trends (AbEn and AbEn þ Hp), individual survival was modulated by changes in resource availability alone or in combination with changes in human impact. However, the relatively simple implementation of external environmental forcing merits further discussion. First, our approach leaves open the exact mechanism actually operating in the field, but suggests a direct, detrimental effect of the lack of food on body condition that might secondarily promote unusual, vagrant behaviour [38] [39] . Taken together, we can expect an increased risk of mortality during unfavourable years [8, 46] . Second, the assumption of an external, age-independent multiplicative effect on mortality does not consider evidence showing the greater vulnerability of early and later age classes to environmental variability [19, 55] . The general lack of direct evidence about mortality patterns in the Cantabrian population led us to adopt this simplistic representation, which is open to improvement as more data become available. Finally, the choice of human population as a proxy of human interference ignores many relevant aspects of environmental management.
(c) Implications for management
Public concern about brown bear potential extinction triggered a series of management actions beginning in the early 1970s that intensified since 1989 with the initiation of several recovery plans [56] . Indeed, brown bear probably benefited from the establishment and enlargement of natural reserves, increased surveillance and prosecution of bear poaching, the banning of disturbing activities and the establishment of compensation programmes for wildlife damage. Despite the fact that no direct monitoring of the effects of specific management actions has been undertaken, the recent increase in brown bear numbers and in other large carnivore species has been cited as evidence of conservation success ( [9, 10, 57] ; see also [58] ). Although our model favours this view, indicating a positive effect of reduced human interference on brown bear dynamics, it also highlighted a predominant role of changes in resource availability. Environmentally driven changes in population growth rate seem to be the main mechanism behind the decline and posterior recovery of the population, a conclusion that cautions against approaches ignoring this kind of mechanism. The extent to whether the effect of the environment is independent of changes in human pressure remains elusive, highlighting the need for better monitoring and assessment of conservation actions.
The future of the Cantabrian brown bear is tightly linked to continued human interference and, even more importantly, to imminent and unavoidable climate mediated changes in habitat quality [43] . Although our models were able to reproduce brown bear dynamics during the last four decades, projecting our findings to the future requires a careful assessment of environmental limits to total population size [59] . A continued rise in brown bear numbers might lead to an increase in the risk of overcompensation and to the geographical expansion of the population, opening an uncertain, completely new scenario for population management. Determining the carrying capacity and accounting for the spatial dimension of Cantabrian brown bear dynamics appear as the necessary next steps to confront these challenges. The approach here set the way by highlighting several candidate mechanisms and their relative merits. Only a better understanding of brown bear dynamics can ensure the conservation of this valuable species in the Cantabrian range.
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